DECLARATION 



I, Toshikazu KIKO of FUJIMURA PATENT BUREAU, do hereby 
solemnly and sincerely declare: 



1 . That I am well acquainted with the Japanese and English Languages, 
and 

2. That the attached document: 

Patent Specification of Japanese Patent Application 
No. 2002-096908 which is entitled 

"ORGANIC ELECTROLUMINESCENCE DEVICE" 

is a true translation into the English language. 

AND I MAKE THIS SOLEMN DECLARATION conscientiously 
believing the same to be true and correct. 



Tokyo, June 26, 2008 




Toshikazu KIKO 

FUJIMURA PATENT BUREAU 



TK/mk 



[Name of Documents] Patent Application 

[Reference Number] 5 6 P 0 4 9 3 

[Filing Date] March 29, 2002 

[Address] To the Commissioner of Patent Office 

[International Patent Classification] H05B 33/06 

[Title of the Invention] ORGANIC ELECTROLUMINESCENCE DEVICE 

[Number of Claims] 1 3 

[Inventor] 

[Address] c/o Corporate Research and Development 

Laboratory, Pioneer Corporation, 6-1-1, Fujimi, Tsurugashima-shi, Saitama 350-2288, 
Japan 

[Name] TaishiTSUJI 
[Inventor] 

[Address] c/o Research & Development Laboratories, Nippon 

Steel Chemical Co., Ltd, 46-80, Sakinoharma, Oaza Nakabaru, Tobata-ku, 
Kitakyushu-shi, Fukuoka 804-8503, Japan 

[Name] Hiroshi MIYAZAKI 

[Applicant] 

[Discrimination Number] 000005016 

[Name] Pioneer Corporartion 

[Applicant] 

[Discrimination Number] 000006644 

[Name] Nippon Steel Chemical Co., Ltd. 



[Agent] 

[Discrimination Number] 1 000791 1 9 
[Attorney] 

[Name] Motohiko FUJIMURA 
[Indication of charges] 

[Method of Payment] Prepayment 
[Prepayment Register Number] 01 6469 

[Amount of Payment] ¥21 000 
[List of Attached Documents] 

[Name of Document] Specification 1 

[Name of Document] Drawing(s) 1 

[Name of Document] Abstract 1 
[Number of General Authorization] 9006557 



[DOCUMENT NAME] SPECIFICATION 

[TITLE OF THE INVENTION] ORGANIC ELECTROLUMINESCENCE DEVICE 
[Scope of claim for Patent] 

[Claim 1] An organic electroluminescence device comprising: 
an anode; a hole transport layer comprising an organic compound; 
a light emitting layer having an organic compound; an electron 
transport layer having an organic compound; and a cathode which 
are stacked, characterized in that the light emitting layer 
includes an organic host material represented by the following 
structural formula ( 1 ) : 




and a phosphorescent organic guest material. 
[Claim 2] An organic electroluminescence device according to 
claim 1, wherein a hole injection layer is provided between 
the anode and the hole transportation. 

[Claim 3] An organic electroluminescence device according to 
claim 1 or 2, wherein an electron injection layer is provided 
between the cathode and the electron transport layer. 
[Claim 4] An organic electroluminescence device according to 
any one of claims 1 to 3, wherein the phosphorescent organic 
guest material comprises a porphyrin compound represented by 
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the following structural formula (2): 




(in the structural formula (2), Q represents -N= or -C(R)=*, 
M represents a metal, a metal oxide, or a metal halide, R 
represents hydrogen, alkyl, aralkyl, aryl or alkalyl, or a 
halogenated substituent thereof, T 1 and T 2 each represents 
hydrogen or alkyl , or jointly represent a completed unsaturated 
six-membered ring including a halogen substituent, the 
six-membered ring is formed of carbon, sulfur and nitrogen ring 
atoms, and the alkyl moiety contains 1 to 6 carbon atoms). 
[Claim 5] An organic electroluminescence device according to 
claim 4 , wherein M in the phosphorescent organic guest material 
is platinum. 

[Claim 6] An organic electroluminescence device according to 
any one of claims 1 to 3 , wherein the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula (3): 
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(in the structural formula (3), M represents a metal, R 1 to 
R 8 each independently includes a hydrogen atom, alkyl group, 
oxy group, amino group or a hydrocarbon group having at least 
one carbon atom in the substituent, the number of carbon atoms 
is 1 to 10 in each of the hydrocarbon moieties, further, R 1 
to R 8 can be selected independently from cyano, halogen, and 
a-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
carbon atoms, and further, R 1 together with R 2 , R 2 together with 
R 3 , R 3 together with R 4 , R 5 together with R 6 , R 6 together with 
R 7 , or R 7 together with R 8 can form a condensed benzo ring). 
[Claim 7] An organic electroluminescence device according to 
claim 6, wherein M in the phosphorescent organic guest material 
is iridium , 

[Claim 8] An organic electroluminescence device according to 
any one of claims 1 to 3 , wherein the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula ( 4 ) : 
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(in the structural formula (4), M represents a metal , R 1 to 
R 6 each independently includes a hydrogen atom, alkyl group, 
oxy group, amino group or a hydrocarbon group having at least 
one carbon atom in the substituent, the number of carbon atoms 
is 1 to 10 in each of the hydrocarbon moieties, further, R x 
to R 6 can be selected independently from cyano, halogen, and 
a-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
carbon atoms and, further, R 1 together with R 2 , R 3 together with 
R 4 , R 4 together with R 5 , or R 5 together with R 6 can form a condensed 
benzo ring) . 

[Claim 9] An organic electroluminescence device according to 
claim 8, wherein M in the phosphorescent organic guest material 
is iridium, 

[Claim 10] An organic electroluminescence device according 
to any one of claims 1 to 3, wherein the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula (5): 
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(in the structural formula (5), M represents a metal, X 1 and 
X 2 each independently represents an oxygen atom or a sulfur 
atom, R x to R 11 each independently includes a hydrogen atom, 
alkyl group, oxy group, amino group, or a hydrocarbon group 
having at least one carbon atom in the substituent, the number 
of carbon atoms is 1 to 10 in each of the hydrocarbon moieties, 
further, R 1 to R 11 can be selected independently from cyano , 
halogen, and a-haloalkyl, a-haloalkoxy , amtide , sulfonyl, 
carbonyl, carbonyloxy and oxycarbonyl substituents containing 
10 or less carbon atoms and, further, R 1 together with R 2 , R 2 
together with R 3 , R 3 together with R 4 , R 5 together with R 6 , R 6 
together with R 7 , R 7 together with R 8 , or R* together with R 9 
can form a condensed benzo ring) . 

[Claim 11] An organic electroluminescence device according 
to claim 10, wherein M for the phosphorescent organic guest 
material is iridium. 

[Claim 12] An organic electroluminescence device according 
to any one of claims 1 to 3 , where in phosphorescent organic 
guest material comprises a compound represented by the following 
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structural formula (6): 




(6) 



J2 



(in the structural formula (6), M represents a metal, X 1 and 
X 2 each independently represents an oxygen atom or a sulfur 
atom, R 1 to R 9 each independently includes a hydrogen atom, alkyl 
group, oxy group, amino group or a hydrocarbon group having 
at least one carbon atom in the substituent , the number of carbon 
atoms is 1 to 10 in each of the hydrocarbon moieties, further, 
R 1 to R 9 can be selected independently from cyano , halogen, and 
ct-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
of carbon atoms and, further, R 1 together with R 2 , R 3 together 
with R 4 , R 4 together with R 5 , R 5 together with R 6 , R 7 together 
with R 8 , R 8 together with R 9 , R 9 together with R 10 , or R 10 together 
with R 11 can form a condensed benzo ring) . 

[Claim 13] An organic electroluminescence device according 
to claim 12, wherein M in the phosphorescent organic guest 
material is iridium. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention pertains] 
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The present invention relates to an organic 
electroluminescence device (hereinafter referred to as an 
organic EL device) utilizing electroluminescence of an organic 
compound that emits light by current injection, and having a 
light emitting layer in which the substance is formed in a layered 
state . 
[0002] 
[Prior Art] 

In general, €*ach of organic EL devices using an organic 
material and constituting a display panel has a structure in 
that an anode as a transparent electrode , plural organic material 
layers including an organic light emitting layer and a cathode 
comprising a metal electrode are successively layered each as 
a thin film on a glass substrate as a display surface . In addition 
to the organic light emitting layer, the organic material layer 
includes a layer comprising a material having a hole 
transportability such as a hole injection layer and a hole 
transport layer, and a layer comprising a material having 
electron transportability such as an electron transport layer 
and an electron injection layer, and an organic EL device of 
a constitution provided with them has also been proposed. The 
electron injection layer also contains an in organic compound. 
[0003] 

When an electric field is applied to an organic EL device 
of a stacked body of an organic light emitting layer and an 
electron or hole transport layer, holes are injected from the 
anode and electrons are injected from the cathode. The organic 
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EL divide utilizes emission of light that is emitted when the 
electrons and the holes are recombined in the organic light 
emitting layer to form exciters and they are returned to the 
ground state. For making the luminous efficiency higher and 
stably driving the device, a dye is sometimes doped as a guest 
material to the light emitting layer, 
[0004] 

In recent years , in addition to the fluorescence material , 
use of a phosphorescence material for the light emitting layer 
has also been proposed, since it is considered that the 
probability for the occurrence of singlet exciters and triplet 
exciters after recombination of electrons and holes in the light 
emitting layer of the organic EL device is 1 : 3 and it is considered 
that a device also utilizing phosphorescence caused by the 
triplet exciters can attain the luminous efficiency three to 
four times as high as the device using fluorescence caused by 
the singlet exciters. 
[0005] 

On the other hand, for reducing the power consumption 
improvement of the luminous efficiency and improvement of the 
driving stability of the organic EL device, it has been proposed 
to provide a hole blocking layer between the organic light 
emitting layer and the cathode for restricting the movement 
of the holes from the organic light emitting layer . By efficient 
accumulation of the holes in the light emitting layer by the 
hole blocking layer, the recombination probability with 
electrons can be improved to attain higher luminous efficiency. 
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As the hole blocking material , it has been reported that 
phenanthroline derivatives and triazole derivatives are 
effective (refer to JP-A No. 8-109373 and JP-A No. 10-233284) . 
[0006] 

In existent organic EL devices utilizing phosphorescence 
emission, hole transporting materials capable of transporting 
holes have been used for the light emitting layer host material 
and materials having higher ionizing potential energy (Ip) than 
the post material of the light emitting layer such as 
phenanthroline derivatives, for example, 

2, 9 -dimethyl- 4 , 7-diphenyl- 1 , 10 - phenanthroline , i.e., BCP or 
aluminum chelate complex, for example, 

((1,1' -biphenyl) -4-olato)bis ( 2-methyl-8-quinolinolato NI , 
08) aluminum, i.e., BAlq are used as the hole blocking layer 
in the layer adjacent cathode of the light emitting layer. In 
a case of using BCP for the hole blocking layer , while the emission 
characteristics at the initial stage are favorable, it involves 
a drawback that the driving life is extremely short . At present , 
materials having sufficiently high Ip and excellent in 
durability have not been known. 
[0007] 

BAlq is excellent in durability but has a drawback of 
poor hole blocking ability since Ip is not sufficiently high. 
Accordingly, in a case of using BAlq as the hole blocking layer 
and tris( 8-hydroxyquinolateo Nl , 08) aluminum, i.e., Alq3 as 
the electron transport layer , the electron transport layer emits 
light. In the organic electroluminescence device utilizing 
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red phosphorescence emission, the emission of Alq3 (green) 
results in deterioration of chromaticity (orange instead of 
red) • 
[0008] 

[Problem to be solved by the Invention] 

While it is effective to provide a light emitting layer 
of an organic phosphorescence material and a hole blocking layer 
for increasing the luminous efficiency of the organic EL device, 
it is necessary to further prolong the life of the device. It 
has been demanded for an organic EL device of high luminance 
efficiency that is continuously driven to emit light at high 
luminance with small quantity of current. 
[0009] 

It is an object of the present invention to provide an 
organic EL device capable of prolonging the life. 
[0010] 

[Measure taken to solve the problem] 

An organic electroluminescence device according to the 
invention is an organic electroluminescence device obtained 
by stacking an anode, a hole transport layer comprising an 
organic compound, a light emitting layer comprising an organic 
compound, an electron transport layer comprising an organic 
compound and a cathode characterized in that the light emitting 
layer comprises an organic host material represented by the 
following structural formula (1): 
[0011] 
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[0012] 

and a phosphorescent organic guest material. 

The electroluminescence device according to the invention 
is characterized in that a hole injection layer is provided 
between the anode and the hole transportation. 

The electroluminescence device according to the invention 
is characterized in that an electron injection layer is provided 
between the cathode and the electron transport layer. 
[0013] 

The organic electroluminescence device according to the 
invention is characterized in that the phosphorescent organic 
guest material comprises a porphyrin compound represented by 
the following structural formula (2): 
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[0014] 




[0015] 

(in the structural formula (2), Q represents -N= or -C(R)=, 
Mrepresents ametal, ametal oxide or ametal hallde, R represents 
hydrogen, alkyl, aralkyl, aryl or alkalyl , or a halogenated 
substituent thereof , T 1 and T 2 each represents hydrogen or alkyl , 
or Jointly represent a completed unsaturated six-membered ring 
including a halogen substituent , the six-membered ring is formed 
of carbon, sulfur and nitrogen ring atoms, and the alkyl moiety 
contains 1 to 6 carbon atoms). 
[0016] 

The organic electroluminescence device according to the 
invention is characterized in that M in the phosphorescent 
organic guest material is platinum. 

The organic electroluminescence device according to the 
invention is characterized in that the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula (3): 
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[0018] 




(in the structural formula (3), M represents a metal, R 1 to 
R 8 each Independently includes a hydrogen atom, alkyl group, 
oxy group, amino group or a hydrocarbon group having at least 
one carbon atom in the substituent, the number of carbon atoms 
is 1 to 10 in each of the hydrocarbon moieties, further, R 1 
to R 8 can be selected independently from cyano, halogen, and 
a-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
carbon atom and, further, R 1 together with R 2 , R 2 together with 
R 3 , R 3 together with R 4 , R 5 together with R 6 , R 6 together with 
R 7 , or R 7 together with R 8 can form a condensed benzo ring), 
[0019] 

The organic electroluminescence device according to the 
invention is characterized in that M for the phosphorescent 
organic guest material is iridium. 

The organic electroluminescence device according to the 
invention is characterized in that the phosphorescent organic 
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guest material comprises a compound represented by the following 

structural formula (4): 

[0020] 




[0021] 

(in the structural formula (4), M represents a metal, R 1 to 
R 6 each independently includes a hydrogen atom, alkyl group, 
oxy group, amino group, or a hydrocarbon group having at least 
one carbon atom in the substituent, the number of carbon atoms 
is 1 to 10 in each of the hydrocarbon moieties, further, R 1 
to R 6 can be selected independently from cyano, halogen, and 
a-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
of carbon atoms and, further, R 1 together with R 2 , R 3 together 
with R 4 , R 4 together with R 5 , or R 5 together with R 6 can form 
a condensed benzo ring) . 
[0022] 
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The organic electroluminescence device according to the 
invention is characterized in that M in the phosphorescent 
organic guest material is iridium. 

The organic electroluminescence device according to the 
invention is characterized in that the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula (5): 
[0023] 




[0024] 

(in the structural formula (5), M represents a metal, X 1 and 
X 2 each independently represents an oxygen atom or a sulfur 
atom, R 1 to R 11 each independently includes a hydrogen atom, 
alkyl group, oxy group, amino group, or a hydrocarbon group 
having at least one carbon atom in the substituent, the number 
of carbon atoms is 1 to 10 in each of the hydrocarbon moieties, 
further, R 1 to R 11 can be selected independently from cyano, 
halogen, and a-haloalkyl, a-haloalkoxy , amide, sulfonyl, 
carbonyl, carbonyloxy and oxycarbonyl substituents containing 
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10 or less carbon atoms and, further, R 1 together with R 2 , R 2 
together with R 3 , R 3 together with R 4 , R 5 together with R 6 or 
R 6 together with R 7 , R 7 together with R 8 ' R 8 together with R 9 , 
or R 10 together with R 11 can form a condensed benzo ring), 
[0025] 

The organic electroluminescence device according to the 
invention is characterized in that M for the phosphorescent 
organic guest material is iridium. 

The organic electroluminescence device according to the 
invention is characterized in that the phosphorescent organic 
guest material comprises a compound represented by the following 
structural formula (6): 
[0026] 




[0027] 

(in the structural formula (6), M represents a metal, X 1 and 
X 2 each independently represents an oxygen atom or a sulfur 
atom, R 1 to R 9 each independently includes a hydrogen atom, alkyl 
group, oxy group, amino group or a hydrocarbon group having 
at least one carbon atom in the substituent , the number of carbon 
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atoms is 1 to 10 in each of the hydrocarbon moieties, further, 
R 1 to R 9 can be selected independently from cyano f halogen, and 
a-haloalkyl, a-haloalkoxy , amide, sulfonyl, carbonyl, 
carbonyloxy and oxycarbonyl substituents containing 10 or less 
of carbon atoms and, further, R 1 together with R 2 , R 3 together 
with R 4 , R 4 together with R 5 , R 5 together with R 6 , R 7 together 
with R 8 , or R 8 together with R 9 can form a condensed benzo ring) . 
[0028] 

The organic electroluminescence device according to the 
invention is characterized in that M for the phosphorescent 
organic guest material is iridium. 
[0029] 

[Embodiments of the Invention] 

Embodiments of the present invention are to be described 
with reference to the drawings. 

An organic EL device according to the invention comprises , 
as shown in Fig. 1, at least an anode 2, a hole transport layer 
3, a light emitting layer 4, an electron transport layer 6 and 
a cathode 7, which is obtained by stacking, on a transparent 
substrate 1 for excimple made of glass, a transparent anode 2, 
a hole transport layer 3 comprising an organic compound, a light 
emitting layer 4 comprising an organic compound, an electron 
transport layer 6 comprising an organic compound and a metal 
cathode 7 made , for example, of a material with low work function. 
In the organic EL device according to the invention, the light 
emitting layer 4 is an organic material having an electron 
transportability doped with an organic host material 
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represented by the following structural formula (1): 
[0030] 




[0031] 

and a phosphorescent material as an organic guest material. 
In the light emitting layer 4, the organic guest material is 
preferably doped such that a kind of material is doped at a 
ratio of from 4 to 10% by weight based on the entire kinds of 
materials . 

An example of a specific organic EL element includes a 
constitution of using ITO for the anode, 

4 f 4-bis (N- (naphthyl) -N-phenyl-amino)biphenyl, i.e. , NPB 
(Ip=5.4eV) f for the hole transport layer, an organic host 
material represented by the structural formula ( 1 ) for the light 
emitting layer, Alq3 for the electron transport layer and an 
aluminum for the cathode. The glass transition temperature 
of the compound of the structural formula (1) is 113°C which 
is higher by about 15°C than that of BAlq as the known compound 
having a similar structure . This enables further stabilization 
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for the electrical and physical characteristics of the thin 
film in the organic EL device, high storability at high 
temperature and suppression for the degradation of luminance 
during continuous driving* Further, the ligand of the compound 
of the structural formula (1) has a longer conjugation system 
compared with biphenol as the ligand for BAlq and the electron 
transportability is improved as well. Accordingly, the 
compound of the structural formula ( 1 ) is effective as a material 
for the organic electric field light emitting material . 
[0032] 

In addition to the structure described above, another 
organic EL device structure also includes as shown in Fig. 2, 
a structure in which an electron injection layer 7a made of 
Li 2 0, etc. is stacked and deposited as a thin film between the 
electron transport layer 6 ad the cathode 7 . 

In addition to the structure described above, a further 
organic EL device structure also includes as shown in Fig. 3, 
a structure in which a hole injection 3a such as made of a porphyrin 
compound, for example , copper phthalocyanine (CuPc) stacked 
and deposited as a thin film between the anode 2 and the hole 
transport layer 3. 
[0033] 

For the cathode 1, a material comprising a metal of a 
small work function, for example, aluminum, magnesium, indium, 
silver or an alloy for each of them and having a thickness of 
about 100 to 5000 Angstrom can be used. Further, for the anode 
2, a conductive material of large work function, for example, 
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indium tin oxide (hereinafter referred to as ITO) and having 
a thickness of about 1000 to 3000 angstrom or gold having a 
thickness of about 800 to 1500 angstrom can be used. In a case 
of using gold for the electrode material, the electrode is in 
a semi-transparent state . It may suffice that: one of the cathode 
and the anode is transparent or semi-transparent. 
[0034] 

In the embodiment, the ingredient contained in the hole 
transport layer 3 is a substance having a hole transportability f 
for example, represented by the following formulae (7) to (32), 
[0035] 



[0036] 




[0037] 
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[0038] 

NC CN 



[0039] 




(10) 



(11) 



o 



[0040] 




(12) 
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[0041] 
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[0048] 



[0049] 



[0050] 
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(22) 
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[0056] 
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[0060] 



H 3 C^C?> H 3 C <@^CH 3 
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^o> ch 3 (oy CH 3 



H 3 C 



[0061] 

In the embodiment, the ingredient contained in the 
electron transport layer 6 can be selected from the materials 
represented, for example, by the following formulae (33) to 
(51) . 
[0062] 
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(33) 



[0063] 
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[0069] 
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[0071] 



[0072] 




(40) 



CN CN 




COOBu 
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CN CN 



H3C 




7V 8 CCHc 
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[0077] 



[0078] 



[0079] 




[0080] 
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(51) 



[0081] 

In the formulae described above, Bu represents a butyl 
group and t-Bu represents a tertiary butyl group. 
Further, the organic material having the electron 
transportability also includes aluminum chelate complexes 
represented by the following formulae (52) to (87), 
[0082] 



[0083] 




(53) 
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[0087] 



[0088] 



[0089] 




(58) 



(59) 
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[0091] 



[0092] 
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[0097] 



[0098] 
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[0101] 
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[0103] 



[0104] 
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[0106] 



[0107] 
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(87) 



[0118] 

Further, the organic material having the electron 
transportability usable for the electron transport layer 6 can 
also be selected from phenanthroline derivatives represented 
by the following formulae (88) to (96): 
[0119] 



[0120] 




(88) 



(89) 
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[0122] 



[0123] 



[0124] 
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[0125] 



[0126] 



[0127] 




[0128] 

The phosphorescent organic guest material for use in light 
emitting layer 4 can also be selected from the compounds shown 
by the structural formulae (2) to (6), for example, materials 
shown by the following formulae (97) to (106): 
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[0130] 
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[0135] 



[0136] 
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[0137] 



[0138] 




[0139] 

< Example 1 > 

Plural organic EL devices were manufactured as samples 
specifically and light emitting characteristics thereof were 
evaluated. 

For the samples, copper phthalocyanine (CuPc) was used 
as the hole injection layer, NPB was used as the hole transport 
layer and Alq3 was used as the electron transport layer. In 
common with the samples , thin films of the respective materials 
were stacked successively on a glass substrate formed with an 
anode made of ITO with a film thickness of 1100 A by vacuum 
vapor deposition at a vacuum degree of 5-0 X io" 6 Torr. 



-52- 



[0140] 

At first, in sample 1, CuPc was deposited as a film to 
250 A thickness on a ITO cathode at a vapor deposition rate 
of 3 A/sec , to form a hole injection layer. 

Then, NPB was deposited as a film to 550 A thickness on 
a CuPc hole injection layer at a vapor deposition rate of 3 
A/ sec to form a hole transport layer. 

Then, on the NPB hole transport layer, an organic host 
material of the structural formula (1) and an organic guest 
material XT emitting red phosphorous among the compounds shown 
by the structural formula (6) were co-deposited from different 
vapor deposition sources to 47 5 A thickness to form a light 
emitting layer. In this process, the concentration of the 
organic guest material XT in the light emitting layer was 7 
wt%. 
[0141] 

Then, on the mixed light emitting layer, Alq3 was vapor 
deposited to 300 A thickness at a vapor deposition rate of 3 
A/ sec to form an electron transport layer. 

Further, on the Alq3 electron transport layer, lithium 
oxide (Li 2 0) was vapor deposited as an electron injection layer 
to 10 A at a vapor deposition rate of 0 . 1 A/sec and, further 
thereon, aluminum (Al) was stacked as the cathode to 1000 A 
at 10 A/ sec, to manufacture an organic light emitting device 
of the example. 
[0142] 

As a comparative example, a device of comparative example 
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identical with that of Example 1 was also manufactured except 
for using BAlq for the organic host material in the mixed light 
emitting layer. 

Light emitting characteristics of the devices of Example 
1 and the comparative example in a storage test at 100°C were 
evaluated. 

Table 1 and Table 2 show the change of chromaticity , 
luminance and voltage relative to lapse of time in a case of 
driving the devices of Example 1 and Comparative Example at 
5.5 mA/cm 2 respectively. 
[0143] 



Table 1 



Lapse of time 
(hours) 


Chromaticity diagram 


Luminance 
(cd/m 2 ) 


Driving voltage 
(V) 


CI Ex 


ClEy 


0 


0.676 


0.321 


326 


8.41 


63 


0.676 


0.323 


322 


7.70 


159 


0.673 


0.324 


292 


7.24 


324 


0.672 


0.325 


239 


7.09 


500 


0.667 


0.328 


197 


6.86 



[0144] 



Table 2 



Lapse of time 
(hours) 


Chromaticity diagram 


Luminance 
(cd/m z ) 


Driving voltage 
(V) 


CI Ex 


ClEy 


0 


0.678 


0.321 


337 


9.20 


63 


0.677 


0.323 


269 


6.93 


159 


0.576 


0.386 


66 


6.51 


324 


0.528 


0.416 


63 


6.79 


500 


0.525 


0.423 


65 


6.92 



[0145] 
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When the organic El device of the example was stored under 
the circumstance at 100°C # the luminance was lowered by 40% 
relative to the initial value at lapse of 500 hrs. Further, 
change of the chromaticity was also observed scarcely in the 
example . 

On the contrary, for the lowering of the luminance of 
the device of the comparative example, the luminance was lowered 
by 80% relative to the initial value at lapse of 160 hrs at 
100°C. Further, change of chromaticity was observed and the 
emission color changed from red to yellow . 
[0146] 

The glass transition temperature Tg of the structural 
formula (1) of the organic host material is 113°C and the glass 
transition temperature Tg of BAlq is 99°C. It is considered 
that since the organic host material of the light emitting layer 
of the example had higher Tg than that of the comparative example 
and the physical and electrical characteristics of the thin 
film in the organic EL device were stable, the degradation of 
luminance during continuous driving was suppressed and the 
driving life was improved compared with the device of the 
comparative example . 
[0147] 

Further, since the organic host material shown by the 
structural formula ( 1 ) had a ligand of longer conjugation system 
compared with BAlq used in the comparative example, it is 
excellent in the electron transportability. 

The organic EL device using the organic host material shown 
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by the structural material ( 1 ) as the light emitting layer had 
more preferred current luminance characteristics than those 
of the device using BAlq as the light emitting layer and suffered 
from less lowering of efficiency, particularly, in a higher 
luminance region exceeding 300 cd/m 2 . 
< Example 2 > 

A devices was manufactured quite in the same manner as 
Example 1 except for using 

2,3,7,8,12,13,17, 18-octaethyl-21H , 23H-porphinePlatinum ( II ) 
(so-called PtOEP), instead of the organic guest material XT, 
as the phosphorescent organic guest material under the identical 
condition. 
[0148] 

For the devices of Example 2 and the comparative example. 
Table 3 shows the light emitting characteristics during 
continuous driving at a constant current of 2.5 mA/cm 2 , Fig. 
4 shows volt age -luminance characteristics, and Fig. 5 shows 
current -luminance characteristics, respectively. The device 
of Example 2 using the material of the structural formula (1) 
of the invention for the host material in the light emitting 
layer had more satisfactory voltage -luminance characteristics 
and current characteristics compared with the device of the 
comparative example. That is, the device of high efficiency 
and low driving voltage could be obtained by using the material 
shown by the structural formula (1) as the host material of 
the light emitting layer. 
[0149] 
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Table 3 





Chromaticity 
diagram 


Luminance 

(cd/m 2 ) 


Quantum 
efficiency 

(%) 


Driving 
voltage (V) 


CI Ex ClEy 


Example 2 


0.695 


0.294 


43 


5.35 


8.85 


Comp. Example 


0.709 


0.283 


38 


4.89 


9.66 



[0150] 



Fig- 6 shows the change of degradation of luminance and 
driving voltage during continuous driving at a constant current 
of 7 . 5 mA/cm 2 , At the lapse of 300 hrs , both the device of Example 
2 and the device of the comparative example maintained 9 5% or 
more of the initial luminance. For the driving voltage, it 
increased by 6.4% at the lapse of time of 300 hrs in the device 
of the comparative example, whereas it was suppressed to 3.5% 
in the device of Example 2 . Change of the driving voltage 
(increase) is one of parameters showing the degradation of the 
material along with continuous driving. 
[0151] 

[Effect of the Invention] 

As has been described above, according to the present 
invention , since the organic host material of an aluminum chelate 
complex of the specified structure shown by the structural 
formula ( 1 ) is used as the main ingredient of the light emitting 
layer in the organic EL device having the light emitting layer 
using the phosphorescent material for the organic guest material , 
it is excellent in heat resistance and can attain a long driving 
life while maintaining favorable light emitting 
characteristics . 

[Brief Description of the Drawings] 
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Fig . 1 is a structural view showing an organic EL device according 
to the present invention. 

Fig . 2 is a structural view showing an organic EL device according 
to the invention. 

Fig . 3 is a structural view showing an organic EL device according 
to the invention. 

Fig. 4 is a graph showing the voltage -luminance characteristics 
of the organic EL device in Example 2 according to the invention . 
Fig. 5 is a graph showing the current -luminance characteristics 
of the organic EL device in Example 2 according to the invention . 
Fig. 6 is a graph showing characteristics for deterioration 
of luminance and driving voltage of the organic EL device in 
Example 2 according to the invention. 
[Explanation of Symbols] 

1 glass substrate 

2 transparent electrode (anode) 

3 hole transport layer 
3a hole injection layer 

4 organic light emitting layer 

6 electron transport layer 

7 metal electrode (cathode) 
7a electron injection layer 
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[Document Name] ABSTRACT 
[Abstract ] 

[Object] It is to provide an organic electroluminescence 
device capable of prolonging the life. 
[Measure taken to attain the Object] An organic 
electroluminescence device of a long emission life is obtained 
by stacking an anode, a hole transport layer comprising an 
organic compound, a light emitting layer comprising an organic 
compound, an electron transport layer comprising an organic 
compound, and a cathode, in which the light emitting layer 
comprises an organic host material of an aluminum chelating 
complex of a specific structure and a phosphorescent organic 
guest material, 
[Selected Drawing] Fig. 1 



-59- 



[FIG. 1 ] 



[FIG. 2 ] 



[FIG. 3] 



[FIG. 6] 




